Studies on the kinetic mechanism of the catalytic subunit of the cAMP-dependent protein kinase.
The kinetic mechanism of the catalytic subunit of the cAMP-dependent protein kinase has been investigated employing the heptapeptide Kemptide (Leu-Arg-Arg-Ala-Ser-Leu-Gly) as substrate. Initial velocity measurements performed over a wide range of ATP and Kemptide concentrations indicated that the reaction follows a sequential mechanistic pathway. In line with this, the results of product and substrate inhibition studies, the patterns of dead end inhibition obtained employing the nonhydrolyzable ATP analogue, AMP X PNP (5'-adenylylimidodiphosphate), and equilibrium binding determinations, taken in conjunction with the patterns of inhibition observed with the inhibitor protein of the cAMP-dependent protein kinase that are reported in the accompanying paper (Whitehouse, S., and Walsh, D.A. (1983) J. Biol. Chem. 258, 3682-3692), are best fit by a steady state Ordered Bi-Bi kinetic mechanism. Although the inhibition patterns obtained employing the synthetic peptide analogue in which the phosphorylatable serine was replaced by alanine were apparently incompatible with this mechanism, these inconsistencies appear to be due to some element of the structure of this latter peptide such that it is not an ideal dead end inhibitor substrate analogue. The data presented both here and in the accompanying paper suggest that both this substrate, analogue and the ATP analogue, AMP X PNP, do not fully mimic the binding of Kemptide and ATP, respectively, in their mechanism of interaction with the protein kinase. It is proposed that, as with some other kinase reactions, the configuration of the terminal anhydride bond of ATP assumes a conformation once the nucleotide is bound to the protein kinase that assists in the binding of either Kemptide or the inhibitor protein but not the alanine-substituted peptide and that AMP X PNP, because of its terminal phosphorylimido bond, cannot assume this conformation which favors protein (or peptide) binding.